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NEW COMPOUNDS 
TECHNICAL FIELD 



^ present invention reia.es - — -pounds. - * * 

— hfcP——— .ofoisea S e S »here m .nh,b.,.onof 
cTboCU* U is Lficiai. tn further aspects, me — - compounds of 

ntann—iy accede sait .hereof. - — - - ° * 

compounds in the manufachue of medicaments for ft. me4rca. - mo.ca.eo above. 

B ACKGROUND ART 

clM ^ K . . i> a ^ or urokinase-type plasminogen 

bound «o fibrin is much more readi., *«va.eo .o piasnun than free P>asnun 

^ coaguiaUon and ftbrinoivsis from its precursor V^»* c 

;^^^«-*H— ^^rcarho.v-.ermiuai 
•, amino acids at the carboxy-terminal of fibrin fragments. The loss o 
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ly sines and thereby of lysine binding sites for plasminogen .hen sen.es .o inhibit 

fibrinolysis. 

By inhibiting the .oss of .ysin. binding sites for plasminogen and thus increase the rate o, 
plasmi n ,ormauon.effectiv« inhibi.es of carboiypepudaseU womd be expected to 

facilitate fibrinolysis. 

2-merc^mem,.-3-guanid^^^^^^ 

i^Ho! More recently, this compound has been shown to inhibit CPU. Hendn*, D. « 
„!., Biochimfca e> Biophysica Acu. 1034 (1990) 86-92. 

Onanidino^y^osnccinic acid is reported as acarboxypeptidase N inhibitor. More 
recently, this compound has been shown to inhibit CPU. Eaton. D. L.. «t . The lou™, of 
Biological Chemistry. 266 (1991) 21833-21838. 

DISCLOSURE OF THE INVENTION 



It Has surprising,, been found that compounds of the Formula 1 are P— 
inM) itors of carboxypepndase U and thereby use*, as »*— . for me treatment. 
M ^fyraxisofcondi*^ 

„ one aspet*. the invention thus relau* to compounds of the .senenu Formula!. 

•?10 

R 5 — Het-R, 

i^Ri (D 



R 4 



25 

or a 



phannaceutically acceptable salt thereof, wherein 
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R, represents H, OH, halogen, Q-Q alkyl, C r C 6 alkylaryl, C1-Q5 alkoxy, cyano, 

NOa, SH och N(R 8 )2 or CO-Ci-Q alkyl, 

R 2 represents H, OH, halogen, or Q-C6 alkyl, 

R 3 represents COORe, S0 2 R6, SO3R6. P=0(OR6) 2 , BiORffo, P=OR6(OR6), tetrazole 



R 5 represents H, OH, halogen, Ci-Q alkyl, C r C 6 alkylaryl, Q-C 6 alkoxy, cyano, 

NO2, SH och N(Rg)2 or CO-Ci-C^ alkyl, 

R6 represents H, or CpCg alkyl, C1-C6 alkylaryl, or aryl 

R7 represents a dipeptid or an aminoacid residue, both optionally N-protected, 

R 8 represents H, CpQ alkyl, or Q-C6 alkylaryl, 

R 9 represents H, or Ci-C 6 alkyl, C1-C6 alkylaryl. or aryl 

R 10 represents H, OH, halogen, Ci-C 6 alkyl, Ci-C 6 alkylaryl, Ci-C 6 alkoxy, cyano, 
NO2. SH och N(Ra)2 or CO-C1-C6 alkyl, 

X represents O, S, CH 2 , CH 2 CH 2 , CH 2 CH 2 CH 2 , NH, CH(Z) or N(Z), 
Y represents O, CH 2 , or CH(Z), or a single bond, 
Z represents C1-C6 alkyl, or C1-C6 alkylaryl, and 

Het represents a 4-, 5-, or 6-membered aromatic or alifatic heterocyclic group 
containing at least one nitrogen, oxygen or sulphur atom, a 4-, 5-, or 6-membered 
aromatic or alifatic carbocyclic group or a single bond. 

Preferred compounds according to the present invention are those of formula I, or a 
pharmaceutically accepteble salt thereof, wherein 



or any carboxylic acid isostere, 



R4 represents ^Ij'—f^.ora 
OH 



O 



-group, or a 




H 2155-1 SB 



10 



R| represents H, or NH 2 , 

R2 represents H, 

R3 represents COOR^, 

R4 represents a ^ "N -group, 
OH 

R5 represents H, or NH2, 

R$ represents H, or C\-C^ alkyl, 

R 8 represents H, Ci-C 6 alkyl, or Ci-C 6 alkyiaryl, 

RlO represents H, or NH2, 

X represents CH 2 , CH 2 CH 2 , or CH 2 CH 2 CH2, 

Y represents a single bond, and 

Het represents pyridyl or piperidinyl. 



Other preferred compounds according to the present invention are those of formula I, or a 
pharmaceutical^ accepteble salt thereof, wherein 
15 Ri represents NH2, or a guanidino group, 

R2 represents H, 

R3 represents COOR$, 

fl 

R4 represents a /^Ry -group* 
OH 

R 5 represents NH 2 , or a guanidino group, 
20 R6 represents H, or C\-C$ alkyl, 

R 7 represents a dipeptid or an aminoacid residue, both optionally N-protected, 

RlO represents NH2. or a guanidino group, 

X represents CH 2 , CH 2 CH 2 , or CH 2 CH 2 CH 2 , 

Y represents O, and 
25 Het represents a single bond. 
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Yet other preferred compounds according to the present invention are those of formula I, or 

a pharmaceutical^ accepteble salt thereof, wherein 
Rl represents H, or NH2, 

R2 represents H, 

5 R3 represents COOR$, 

O 

R4 represents a IJ^^f^ -group 

R5 represents H, or NH2, 
R5 represents H, or C1-C5 alky 1, 
R9 represents H, or C1-C6 alkyl, 
10 Rio represents H, or NH2, 

X represents CH2» or CH2CH2, 

Y represents CH2, or a single bond, and 

Het represents pyridyl or piperidinyl. 



15 The following definitions shall apply throughout the specification and the appended claims: 

The term "Ci~C 6 alkyl" denotes a straight or branched, substituted or unsubstituted, alkyl 
grpup having from 1 to 6 carbon atoms. Examples of said lower alkyl include, but is not 
limited to methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and 
20 straight- and branched-chain pentyl and hexyl. 

The term "d-Q alkoxy" denotes a group O-alkyl, wherein alkyl is as defined above 

The term i4 4-, 5-, or 6-membered aromatic or alifatic heterocyclic group containing at least 
one nitrogen, oxygen or sulphur atom" includes, but is not limited to substituted or 
25 unsubstituted azetidine, furan, thiophene, pyrrole, pyrroline, pyrrolidine, dioxolane, 

oxathiolane, oxazolane, oxazole, thiazole, imidazole, imidazoline, imidazolidine, pyrazole, 
pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazole, furazan, triazole, thiadiazole, 
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pyran, pyridine, pipridine, dioxane, morpholine, dithiane, oxathiane, thiomorpholine, 
pyridazine, pyrimidine, pyrazine, piperazine, triazine, thiadiazine, dithiazine groups, and 
shall be understood to include all isomers of the above identified groups. The term 
"azetidinyl" shall for example by understood to include the 2-, and 3-isomers and the terms 
"pyridyl" and "piperidinyl" shall for example by understood to include the 2-, 3-, and 4- 
isomers. 



The term "4-, 5-, or 6-membered aromatic or alifatic carbocyclic group" includes, but is not 
limited to substituted or unsubstituted phenyl, cyclobutyl, cyclopentyl, cyclohexyl, 
io cyclobutenyl, cyclopentenyl, cyclohexenyl, cyclopentadienyl, cyclohexadienyl groups 

The term "halogen" includes fluoro. chloro, bromo and iodo groups. 

The term "dipeptide or aminoacid residue" denotes a dipeptid a aminoacid excluding the 
is C-terminal carboxyl group. An illustrative non-limiting example is shown below; 

aminoacid 




The term "aryl" denotes a substituted or unsubstituted C 6 -Ci 4 aromatic hydrocarbon and 
20 includes, but is not limited to, benzene, naphtalene, indene, antracene, fenantrene, and 



fluorene 
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The term "substituted" denotes an C-C* alkyl, C.-C alkylaryl or aryl group as defined 
above which is substituted by one or more alkyl. alkoxy, halogen, amino, thiol, mtro, 
hydroxy , acyl or cyano groups. 

Abbreviations 
5 Ac = acetate 
aq = aqueous 

ABBN = a,a'-azoisobutyronitrile 

Bn = benzyl 

Bu = butyl 
10 Bz = benzoyl 

DGC = dicyclohexylcarbodiimide 

DIAD = diisopropyl azodicarboxylate 

DEPEA = diisopropylethylamine 

DMAP = N JsT-dimethyl amino pyridine 
is DME = 1,2-dimethoxyethane 

DMF = dimethy If ormamide 

DMSO = dimethylsulfoxide 

EDC= lK3^imethylarninopropyl)-3^thylcaibodiimide 

Et = ethyl 
20 EtOAc = ethyl acetate 
EtOH = ethanol 
h = hs 

HOAc = acetic acid 
HOBt= 1-hydroxybenzotriazol 
25 HPLC = high performance liquid chromatography 
KHMDS = potassium bis(trimethylsilyl)amide 
LDA = lithium diisopropylamide 
Me = methyl 
MeOH = methanol 
30 min = minutes 
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15 



20 



25 



PMB = 4-methoxybenzyl 
Ph = phenyl 
Pr = propyl 

PyBOP = (benzotriazol-l-yloxy)tripyrrolidinophosphonium hexafluorophosphate 

TEA = trietylamine 

TFA = TFA 

THDF == tetrahydrofuran 

f os = toluene-4-sulfonyl 

Both the pure enantiomers, racemic mixtures and unequal mixtures of two enantiomers are 
within the scope of the present invention. It should also be understood that all the 
diastereomeric forms possible are within the scope of the invention. Also included in the 
invention are derivatives of the compounds of the Formula I which have the biological 
function of the compounds of the Formula I, such as prodrugs. 

Depending on the process conditions the compounds of the Formula I are obtained either in 
neutral or salt form and are all within the scope of the present invention. 
It will be appreciated by those skilled in the art that the number of possible substituents on 
Het when "Het represents a 4-, 5-, or 6-membered aromatic or alifatic heterocyclic group 
containing at least one nitrogen, oxygen or sulphur atom or a 4-, 5-, or 6-membered 
aromatic or alifatic carbocyclic group" will vary from one structure to another. Also within 
the scope of the present invention are compounds of the formula I, which contains a 
multiplicity of substituents on Het chosen within the definitions of R ,R andR of figure 



Preparation 

The present invention also provides the process A-C for the manufacture of compounds 
with the general Formula I. 



30 
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Process A 

Process A for manufacture of compounds with the general Formula I, wherein ft. Rs* Ro- 

II 

R7 ,R 10 ,Z»dH«^asdefi M d»boveandR J i S H,R,isCOOR 6 ,R4isa ^^h" 7 " 
steps: 

a) Compounds of the general formula H 



n 



R __Het-X-OH 

I I 

16 

. . .^hninues can be converted into a compound ot 
available or are available using known techniques, can oe 

the general formula HI, 

15 R| 

I 

Rt __Hct-x-L m 



I 

R 5 



wherein L is a suitabie ,eavi»g group, such . a eh>oro. bromo, iodo. «*m or tosy. group, 

suitabie reagent, such as PFhVCBr.. TosO/pyndme or 



• • ! under standard conditions using a 
20 (CF 3 S0 2 )20/TEA). 
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b) Compounds of the general — ™ « * ^ '""V™" " *" 

general fonnula IV 



IV 



5 



wherein R2 and R< are as defined for Formu.. I,which ate either available or 

are available using known technics, in the presence of a suitable base, such as Kl C0 3 or 
NaH. under standard conditions to give compounds of the general formula V. 



R r IHet-R 1 



oix^o 



^R 2 ^ v 




10 



OH 

c) Compounds of the general formula V can thereafter be convened to compounds of the 
general formula VI 

1*io 



Rg-Het-R, 



VI 



R 6 



15 



b, meatmen, with formaldehyd in the presence of a suitable base, such as E^NH. under 

standard conditions. 
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15 



However, if Y is CH(Z) then compounds of the general formula VI can be prepared by 
treating compounds of the general formula VII 




(MeO)-OP' VII 



wherein R2 and R6 are as defined for Formula I.with an alkylating agent of the general 
formula III 



I 



R,o — Het-X-L in 



I 

R5 



in the presence of a suitable base, such as LDA or NaH, under standard conditions to give 
compounds of the general formula VIII 

1*10 
Rg-Het-R. 

J 



(MeO) 2 OP~ ~ ~'° 
6 -R 



VIII 



8 



Compounds of the general formula VIH can thereafter be reacted with an appropriate 
aldehydeCHCKZ), wherein Z is as defined for Formula I, in the presence of a suitable base, 
such as KOtBu, LDA or NaH, under standard conditions to give to give a compound of the 
general formula VI. 
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d) Compounds of the general formula VI can be further reacted with compounds of the 
general formula DC 

*tP0 2 H2 IX 

wherein R 7 is as defined in figure I, in the presence of a suitable reagent, such as BTSP 
HMDS, under standard conditions to give compounds of the general formula I, wherein R,, 
R 5*£6> R7. Rio. Z and Het are as defined above and R 2 is H, R 3 is COOR6, R4 is a 
II 

^OH " gI ° UP * X ' S CH2 ' ^CHz, CH2CH2CH2, Y is CH 2 or CH(Z). 



or 



Process B 

Process B for manufacture of compounds with the general Formula I, wherein R,, R 2 , R 3 , 
R 5 , R 6 , R 7 , R, 0 , Z and Het are as defined above, X is CH 2 , CH 2 CH 2 , CH 2 CH 2 CH 2 , Y is 

O, and R4 is a -group, comprises the following steps: 

15 °H 



Reacting a compound of the general Formula X 



R,HetXCOR 2 
Rio 



wherein R,, R 2> R 5 , R 10 and Het are as defined in formula I and X is a single bond, CHj 
CH2GH2, or CH 2 CH 2 CH 2 in the presence of suitable reagents, such as TMSCN/ZnI 2 
KCN/HOAc, under standard conditions to give compounds of the general formula XI 



or 
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b) Compounds of the general formula XI can thereafter be treated with suitable reagents, 
such as HC1 or HCl/MeOH, under standard conditions to give compounds of the general 



formula XII 

R. 



10 

Rg-Het-R, 



XII 



c) Compounds of the general formula XII can thereafter be reacted with compounds of the 
10 general formula Xm, 

r 7 po 3 h 2 xm 

wherein R 7 is as defined in Figure I, which are either commercially available, well known in 
the litterature, or are available using known techniques, in the presence of suitable coupling 
•5 reagents such a DCC/DMAP, PyBop/DIPEA or SOCfe, under standard conditions to gjve 
compounds of the general formula I, wherein R,, R 2 , R 3 , R 5 , r 7 , r 10 , z ^ Het 6 " 

O 



defined above, X is CH 2 , CH 2 CH 2 , CH 2 CH 2 CH 2 , Y is O and R4 is a J r *r -group 

OH 



Process C 

20 
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Process C for manufacture of compounds with the general Formula I, wherein R,, R2, R5. 

O 

R6. R9,RlO. x > Y > z 3111(1 Hel 3X6 defined above ' R 3 is COORfi and R4 is a ^JL Q x Re- 
group, comprises the following steps 

a) reacting a compound of the general formula XIV 




XIV 



wherein R 2 and R« are as defined in formula I and Y is CH 2 , CH(Z), or a single bond, 
which are either commercially available, well known in the litterature. or are available 
using known techniques, with' a compound of the general formula HI 

R. 

R{S — Het-X-L m 
I 

wherein Ri, R5, Rio and Het are as defined for formula I, X is Crfc, CH 2 CH 2 or 
CH 2 CH 2 CH 2 and L is a suitable leaving group, such as CI, Br, I or tosyl, in the presence of 
a suitable base, such as LDA or NaH under standard conditions, to give a compound of the 
general formula XV, 
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'10 



Rg-^et-R, 



^6 



b) hydrolysing a compound of the general formula XV, for example by treatment with 
aqueous NaOH or aqueous TFA under standard conditions to give compound of the general 
5 formula I, wherein R„ R 2 , R 5 , r 9 , Rj0 , x> y , z ^ Het m ^ defined ^ ^ ^ 

O 

isCOOR6andR4isa ^JL^R,, -group. 

/ Process D 

•6 Process D for manufacture of compounds with the general Formula I, wherein R,, R 2 , R 5 , 
R6, Rg. Rio. X, Z and Het are as defined above, Y is a single bond, R 3 is COOR* and R4 

: is a Ar* 



I -group, comprises the following steps: 



OH 



a) Compounds of the general formula XV 



15 



Rg-Het-R, 
X 



XV 



can be reacted with compounds of the general formula XVI 
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HR g NOH XVI 

wherein R 8 is as defined in formula 1, in the presence of suitable reagents, such as 

DCC/DMAP, under standard conditions, to give compounds of the general formula I, 

wherein R if R 2 , R5, R$, R 8 , X, Z and Het are as defined above, Y is a single bond, R 3 is 

O 

COOR5, and R4 is a V -group 

OH 



It will be appreciated by those skilled in the art that in the process described above the 
functional groups of intermediate compounds may need to be protected by protecting 
groups. 



Functional groups which it is desirable to protect include hydroxy, amino, mercapto and 
carboxylic acid. Suitable protecting groups for hydroxy include trialfcylsilyl or 
15 diarylalkylsilyl (e.g. t-butyldimethylsilyl, t-butyldiphenylsilyl or trimethylsilyl), 

tetrahydropyranyl and benzyl. Suitable protecting groups for amino, amidino and guanidino 
include t-butyloxycarbonyl or benzyloxycarbonyl. Suitable protecting groups for mercapto 
include CO-C^ alkyl, p-methoxybenxyl and trityl. Suitable protecting groups for 
carboxylic acid include alkyl or benzyl esters. 

. 20 . 

Protecting groups may be removed in accordance with techniques which are well known to 
those skilled in the art and as described hereinafter. 

Certain protected derivatives of compounds of formula I, which may be made prior to a 
25 final deprotection stage to form compounds of formula I, are novel. 
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The use of protecting groups is described in 'Protective Groups in Organic Synthesis', 2nd 
edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience (1991). The protective group 
may also be a polymer resin such as Wang resin or a 2-chorotrityl chloride resin. 

It will also be appreciated by those skilled in the art, although such protected derivatives of 
compounds of formula I may not possess pharmacological activity as such, they may be 
administered parenterally or orally and thereafter metabolised in the body to form 
compounds of the invention which are pharmacologically active. Such derivatives may 
therefore be described as "prodrugs". All prodrugs of compounds of formula I are included 
jo within the scope of the invention. 

Pharmaceutical formulations 

In yet a further aspect, the invention relates to pharmaceutical compositions containing at 
least one compound of the present invention, or a pharmaceutical^ acceptable salt thereof, 
as active ingredient. 

For clinical use, the compounds of the invention are formulated into pharmaceutical 
formulations for oral, intravenous, subcutaneous, tracheal, bronchial, intranasal, 
pulmonary, transdermal, buccal, rectal, parenteral or other mode of administration. The 
pharmaceutical formulation contains a compound of the invention in combination with one 
■ or more pharmaceutical^ acceptable ingredients. The carrier may be in the form of a solid, 
; semi-solid or liquid diluent, or a capsule. These pharmaceutical preparations are a further 
object of the invention. Usually the amount of active compounds is between 0. 1-95% by 
25 weight of the preparation. 

In the preparation of pharmaceutical formulations containing a compound of the present 
invention the compound selected may be mixed with solid, powdered ingredients, such as 
lactose, saccharose, sorbitol, mannitol, starch, amylopectin, cellulose derivatives, gelatin, 
30 or another suitable ingredient, as well as with disintegrating agents and lubricating agents 
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such as magnesium stearate, calcium stearate, sodium stearyl fumarate and polyethylene 
glycol waxes. The mixture may then be processed into granules or pressed into tablets. 

Soft gelatine capsules may be prepared with capsules containing a mixture of the active 
compound or compounds of the invention, vegetable oil, fat, or other suitable vehicle for 
soft gelatine capsules. Hard gelatine capsules may contain granules of the active 
compound. Hard gelatine capsules may also contain the active compound in combination 
with solid powdered ingredients such as lactose, saccharose, sorbitol, mannitol, potato 
starch, corn starch, amylopectin, cellulose derivatives or gelatine. 

Dosage units for rectal administration may be prepared (i) in the form of suppositories 
which contain the active substance mixed with a neutral fat base; (ii) in the form of a 
gelatine rectal capsule which contains the active substance in a mixture with a vegetable 
oil, paraffin oil or other suitable vehicle for gelatine rectal capsules; (iii) in the form of a 
ready-made micro enema; or (iv) in the form of a dry micro enema formulation to be 
reconstituted in a suitable solvent just prior to administration. 

Liquid preparations may be prepared in the form of syrups or suspensions, e.g. solutions or 
suspensions containing the active ingredient and the remainder consisting, for example, of 
sugar or sugar alcohols and a mixture of ethanol, water, glycerol, propylene glycol and 
polyethylene glycol. If desired, such liquid preparations may contain colouring agents, 
flavouring agents, preservatives, saccharine and carboxymethyl cellulose or other 
thickening agents. Liquid preparations may also be prepared in the form of a dry powder to 
be reconstituted with a suitable solvent prior to use. 

Solutions for parenteral administration may be prepared as a solution of a compound of the 
invention in a pharmaceutically acceptable solvent. These solutions may also contain 
stabilizing ingredients and/or buffering ingredients. Solutions for parenteral administration 
may also be prepared as a dry preparation to by reconstituted with a suitable solvent before 
use. 
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The typical daily dose of the active substance varies within a wide range and will depend 
on various factors such as for example the individual requirement of each patient, the route 
of administration and the disease. In general, oral and parenteral dosages will be in the 
range of 0. 1 to 1000 mg per day of active substance. 

Medical and pharmaceutical use 

■ The compounds of the invention are inhibitors of carboxypeptidase U either as such or, in 
the case of prodrugs, after administration. The compounds of the invention are thus 
expected to be useful in those conditions where inhibition of carboxypeptidase U is 
beneficial, such as in the treatment or prophylaxis of thrombosis and hypercoagulability in 
blood and tissues of mammals, including man. 

It is known that hypercoagulability may lead to thrombo-embolic diseases. Conditions 
associated with hypercoagulability and thrombo-embolic diseases which may be mentioned 
include protein C resistance and inherited or aquired deflciences in antithrombin m, protein 
C, protein S and heparin cofactor n. Other conditions known to be associated with 
hypercoagulability and thrombo-embolic disease include circulatory and septic shock, 
circulating antiphospholipid antibodies, homocysteinami, heparin induced 
thrombocytopenia and defects in fibrinolysis. The compounds of the invention are thus 
indicated both in the therapeutic and/or prophylactic treatment of these conditions. The 
compounds of the invention are further indicated in the treatment of conditions where there 
is an undesirable excess of proCPU/CPU. 

Particular disease states which may be mentioned include the therapeutic and /or 
prophylactic treatment of venous thrombosis and pulmonary embolism, arterial thrombosis 
(e.g. in myocardial infarction, unstable angina, thrombosis-based stroke and peripheral 
arterial thrombosis) and systemic embolism usually from the atrium during arterial 
fibrillation or from the left ventricle after transmural myocardial infarction. 
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Moreover, the compounds of the invention are expected to have utility in prophylaxis of re 
occlusion and restenosis (/.<?. thrombosis) after thrombolysis, percutaneous trans-luminal 
angioplasty (PTA) and coronary bypass operations; the prevention of re-thrombosis after 
microsurgery and vascular surgery in general. 

Further indications include the therapeutic and/or prophylactic treatment of disseminated 
intravascular coagulation caused by bacteria, multiple trauma, intoxication or any other 
mechanism, fibrinolytic treatment when blood is in contact with foreign surfaces in the 
body, such as vascular grafts, vascular stents, vascular catheters, mechanical and biological 
prosthetic valves or any other medical device, and fibrinolytic treatment when blood is in 
contact with medical devices outside the body, such as during cardiovascular surgery using 
a heart-lung machine or in haemodialysis. 

The compounds of the invention may also be combined and/or coadministered with any 
antithrombotic agent with a different mechanism of action, such as the antiplatelet agents 
acetylsalicylic acid ticlopidine, clopidogrel, thromboxane receptor and/or synthetase 
inhibitors, fibrinogen receptor antagonists, prostacyclin mimetics and phosphodiesterase 
inhibitors and ADP-receptor (P2T) antagonists and thrombin inhibitors. 

The compounds of the invention may further be combined and/or coadministered with 
thrombolytics such as tissue plasminogen activator (natural, recombinant or modified), 
streptokinase, urokinase, prourokinase, anisoylated plasminogen-streptokinase activator 
complex (APS AC), animal salivary gland plasminogen activators, and the like, in the 
treatment of thrombotic diseases, in particular myocardial infarction and stroke. 

In vitro experiments 

The inhibiting effect of the compounds of the present invention was estimated using the 
assay described in: Dirk Hendriks, Simon Scharpe and Marc van Sande, Clinical 
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Chemistry, 31, 1936-1939 (1985); and Wei Wang, Dirk F. Hendriks, Simon S. Scharpg, 
The Journal of Biological Chemistry, 269, 1 5937- 1 5944 ( 1 994). 

: EXAMPLES 

General Experimental Procedures 

Mass spectra were recorded on a Finnigan MAT TSQ 700 triple quadropole mass 
spectrometer equipped with an electrospray interface (FAB-MS) and VG Platform II mass 

10 spectrometer equipped with an electrospray interface (LC-MS). ! H NMR and l3 C NMR 
measurements were performed on Varian UNITY plus 400, 500 and 600 spectrometers, 
operating at 'H frequencies of 400, 500 and 600 MHz respectively. Chemical shifts are 
given in ppm with the solvent as internal standard. Organic extracts were dried using 
MgS0 4 or Na 2 S0 4 as the drying agent. Chromatography separations were performed using 

is Merck Silica gel 60 (0.063-0.200 mm). HPLC separations were performed on a 
HIGHCROM KR100-10C8 column. 

Example 1 

5-Amino-2-rfl-benzvloxvcarbonvIamino-2-methvI-propvlVhvdroxv-phosphinovloxv1- 
20 pentanoic acid 

(a) 5-rgrr-Butoxvcarhonvlamino-2-hvdroxv-pentanoic acid 

Di-r-butyl dicarbonate (30.8 g, 0.141 mol) was added in portions during 5 min. to a 
solution of 

25 5-amino-2-hydroxy-pentanoic acid (17.0 g, 0.128 mol) in 0.5 M NaOH (240 mL) and 
dioxan (240 mL) at 5 °C. The mixture was stirred for 2.5 h at room tempetrature. During 
this time 0.5 M NaOH was added to maintain pH 9- 10. The dioxan was removed under 
reduced pressure and the aqueous phase was washed with diethyl ether. The aqueous phase 
was acidified to pH 2-3 with KHSO4 and extracted with ethyl acetate (3 x 300 mL). The 

30 pooled organic phases was washed with water and brine, dried and concentrated under 
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reduced pressure to give crude S^-butoxycarbonylamino-Z-hydroxy-pentanoic acid (22 0 
; g, 73.7%). 

(b) 5-r g rr-Butoxycarbo n v? a mtno-2-hvdroxv.r ^n ranoic acid methy l 
A solution of methyl iodide (1 1.5 mL, 0.189 mol) in DMF (50 mL) was added dropwise 
during 15 min. to a mixture of 5-ferr-butoxycartenyl am ino-2-hydroxy-pentanoic acid (22 0 
g, 94.4 mmol) and NaHCO, (1 1.8 g, 141 mmol) in DMF ( 150 mL). After stirring over 
night, water was added and the mixture was extracted with ethyl acetate. The pooled 
organic phases was washed with water and brine, dried and concentrated under reduced 
pressure. The crude product was purified using chromatography (heptane/ethyl acetate, 
1:1) to give 5-terr-butoxycarbonylamino-2-hydroxy-pentanoic acid methyl ester 9.9 g, 42.5 



(C) 2 -rfl-Ben2Yloxycarbonvla m ino-7- m emvl-nronvlv ^ tho X v. phofi p h;n ^ v1 „ yYl .^^_ 
butoxvcarbonvlaminn-p entannic arid methvl ester 
A solution of PyBOP (2.1 g, 4.0 mmol) in DMF (3 mL) was added to a mixture of (1- 
tenzyloxycarbo^^ ^ monomethyl ester (1 Qg 3 32 

V V mmol) and 5-te^butoxycarbonylamino-2-hydroxy-pentanoic acid methyl ester (8 65 mg, 
3.5 mmol) in DMF (4 mL) under argon. DIPEA (2.28 mL, 13.3 mmol) was added dropwise 
and the mixture was stirred over night Ethyl acetate was added and the mixture was 
washed with 10 % KHS0 4 , satd. NaHC0 3 and brine and dried. Concentration under 
reduced pressure followed by chromatography (heptane/EtOAc, 1:1 1:6) gave 2-[(l- 

; benzyloxycarbonylamino-2-m^^ 
butoxycarbonylamino-pentanoic acid methyl ester (1.21 g, 69 %). 

(d) 2-f(l-Benzyloxycarr W nYlamino.2. m ethvl-p r» P Y i v hvdroxv-nho.p h inovloxv1-^rr. 
butoxvcarbonvlaminfu pentanoic aHrf 

1 M LiOH (5 mL) was added to a solution of 2-f(l-benzyloxycarbonylamino-2-methyl- 
propyl)-me^^^ 

ester (187 mg, 0.35 mmol) in acetonitrile (5 mL). The mixture was stirred at 50 °C over 
night and concentrated under reduced pressure. The crude product was purified using 
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chromatography (iPrOH/conc. aq. NHy^O, 4:2:1) to yield 2-[(l- 
benzyloxycart)onyIaniino-2-methyl-propyl)-hydroxy-phosphinoyIoxy]-5^rr- 
butoxycarbonylamino-pentanoic acid (180 mg, 100 %). 

( e ) 5-Amino-2-rn*benzvloxvcarbonv lamincK2-methvl-propvn-hvdroxv-Dhosphinovloxvl- 
pentanoic acid 

TFA (3 mL) was added to a solution of 2-[(l-benzyloxycarbonyIamino-2-methyl-propyI)- 
hydroxy-phosphinoyloxy]-5^ert-butoxycarbonylamino-pentanoic acid (150 mg, 0.3 mmol) 
in methylene chloride/acetonitrile (1:1, 15 mL). The solution was stirred for 120 min. and 
concentrated under reduced pressure to give the title compound as the TFA salt (174 mg, 
■100%). 

l H NMR (500 MHz, CD 3 OD): 8 1.02 (t, 6H), 1.66-2.0 (m, 4H), 2.23 (m, 1H), 2.93 (m, 
2H), 3.91 (m, 1H), 4.85 (bs, 1H), 5.12 (m, 2H), 7.28-7.42 (m, 5H). 
MS (+) 403.3 (M+l). 

Example 2 

v 2-f( 1 "Benzvloxvcarb onvlamino-2-methvl-propvn-hvdroxv-phosphinovloxv1-5-guanidino- 
pentanoic acid 

20 ( a ) 2-r(l-Benzvloxvcarb onvlamino-2-methvl-propvlVhvdroxv-phosphinovloxvl-5- 
guanidino-pentanoic acid 

• ^ solution of S-methylisothiourea hydrogen sulfate (25 mg, 90 jxmol) in 1 M NaOH (0.18 
mL) was added to a solution of 5-amino-2-[(l-benzyloxycarbonylamino-2-methyl-propyl)- 
hydroxy-phosphinoyloxy]-pentanoic acid (36 mg, 90nmol) and 1 M NaOH (0.18 mL) in 

25 water/MeOH ( 1 : 1 , 0.4 mL). The rection mixture was stirred at 50 °C for 6 h and 

concentrated under reduced pressure. The crude product was purified using HPLC (0-50 % 
acetonitrile, 0.1% TFA in water) to give the tide compound as the TFA salt (19 mg, 38 %) 
'H NMR (500 MHz, CD 3 OD): 5 1.02 (t, 6H), 1.60-1.98 (m, 4H), 2.23 (m, 1H), 3.20 (m, 
2H), 3.91 (m f 1H), 4.82 (bs, 1H), 5.1 1 (m, 2H), 7.26-7.42 (m, 5H). 

30 MS(+)445(M+1). 



15 



24 



Example 3 

5-Amino-2- f \ 1 -(2-ben2vloxvcarbonvlamino-3-phcnvl-propionvIam ino V 2-methvl-propyll- 
hvdroxv-phosphinovloxv 1-pentanoic acid 

(a) 2-ffl »(2-Benzvloxvcarbonvlamino-3-phenvl-propionvlamino)"2-methvl-propvn" 
hvdroxv-phosphinovloxv)-5-/grr-butoxvcarbonvlamino-pentanoic acid methyl ester 
Thionyl chloride (49 jlL, 0.67 mmol) was added dropwise to a solution of [l-(2- 
benzyloxycarbonylamino-3-phenyl-propionylamino)-2-^ acid 
(208 mg, 0.48 mmol) in DMF (5 mL) at -20 °C under argon. The mixture was stirred for 35 
mih at -5 °C. A solution of 5-ferr-Butoxycarbonylamino-2-hydroxy-pentanoic acid methyl 
ester (166 mg, 0.67 mmol) in DMF (1 mL) was added and the mixture was stirred for 90 
min at room temperature. Ethyl acetate was added and the mixture was washed with 1 M 
HC1, dried and concentrated under reduced pressure. The crude product was purified using 
chromatography (CHCl3/MeOH/H 2 0, 10:1:0 -» 10:5:1) to give 2-{[l-(2- 
benzyloxycaibonylamino-3-phenyNpropionylamino)-2-methyl-propyl]-hydroxy- 
phosphinoyloxy}-5-re/t-butoxycarbonylamino-pentanoic acid methyl ester (211 mg, 66 %). 

(b) 2-( T 1 -(2-Benzvloxvcarbonvlamino-3-phenvl-propionvlamino)- 2-methvl-propvn- 
hvdrox v-phosphinovloxv ) -5-te/f-butoxvcarbonvlamino-pentanoic acid 

1 M LiOH (3.5 mL) was added to a solution of 2-{ [l-(2-benzyloxycarbonylamino-3- 
phenyl-propionylamino)-2-methyl-propy l]-hydroxy-phosphinoyloxy } -5-rerr- 
butoxycarbonylamino-pentanoic acid methyl ester (211 mg, 0.32 mmol) in acetonitrile (3.5 
mL) and the mixture was stirred for 3 h. Ethyl acetate was added and the mixture was 
washed with 1 M HQ, dried and concentrated to give crude 2-{[l-(2- 
benzyloxycart)onylamino-3-phenyl-propionylamino)-2-methyl-propyl]-hydroxy- 
phosphinoyloxy}-5-rer/-butoxycarbonylamino-pentanoic acid (208 mg, 100 %). 



( 5-Amino-2-( T 1 -Q-benzvloxvcarbonvlamino-3-phenvl-p ropionvlamino)-2-methvl- 
propvll-hvdroxv-phosphinovloxv )-pentanoic acid 



25 



TFA (5 mL) was added to a solution of 2-{[l-(2-benzyloxycarbonylamino-3-phenyl- 
propionylamino)-2-methyl-propyl]-hydroxy-phosphi^^ 

pentanoic acid (208 mg, 0.32 mmol) in acetonitrile (5 mL) and the mixture was stirred for 
90 min. The reaction mixture was concentrated under reduced pressure to give the crude 
title compound as the TFA salt (212 mg, 100 %). 20 mg of the crude title compound was 
purified using chromathography (iPrOH/conc. aq. NH3/H2O, 4:2: 1) to give the title 
compound as the TFA salt (19 mg, 94 %). 

*H NMR (500 MHz, CD3OD): 8 0.85-0.95 (m, 6H), 1.70-2.0 (m, 4H), 2.05-2.13 (m, 1H), 
2.85-3.05 (m, 2H), 3.05-3.12 (m, 1H), 4.10 (bs, 1H), 4.55 (m, 1H), 4.90 (m, 1H), 5.09 (s, 
2H), 7.20-7.35 (m, 10H). 

Example 4 

2-f fl-(2-Benzvloxvcarbonvlamino*3-Dhenvl-propionvlamino)-2-methvl-propvl1-hvdroxv - 
phosphinovloxvl-S-guanidino-pentanoic acid 

(a) 5-Amino-2-hvdroxv-pentanoic acid methyl ester 

TFA (2 mL) was added to a solution of 5-ferf-butoxycarbonylamino-2-hydroxy-pentanoic 
acid methyl ester in methylene chloride (10 mL) and the mixture was stirred for 3 h and 
then concentrated under reduced pressure to give crude 5-amino-2-hydroxy-pentanoic acid 
methyl ester (1 g). 

(b) 5-(Guanidino-<t). co^bis(/err-Butoxvcarbonvl)-2-hvdroxv-pentanoic acid methyl ester 
To a solution of 5-amino-2-hydroxy-pentanoic acid methyl ester (0.5 g, 2.0 mmol) in 
acetonitrile (5 mL) was added rerr-butoxycarbonylimino-pyrazol-l-yl-methyl)-carbamic 
acid rm-butyl ester (0.77g, 2.5 mmol) followed by DIPEA (0.86 mL, 5 mmol). After 
stirring for 60 min. ethyl acetate was added. The mixture was washed with 1 M HC1, satd. 
NaHC03 and brine, dried and concentrated under reduced pressure. The crude product was 
purified using chromathography (heptane/ethyl acetate, 1:0— > 1:3) to give S-(guanidino-O), 
0)'-bis(/err-butoxycarbonyl)-2-hydroxy-pentanoic acid methyl ester (0.27 g, 35 %). 
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(c) 2- f T 1 -f 2-Benzvlox vcarbonvlamino-3-phen vl-propion vlaminoV2-methvl-propvll- 
hydroxv-phosphinovlo xy }-5-rguanidino-Q). Q)M>is(rm-Butoxvcarbonvni-remanoic acid 
mcthvl ester 

Thionyl chloride (70 *iL, 0.97 mmol) was added dropwise to a solution of [l-(2- 
benzyloxycai*onylamino-3-phenyI-propionylamino)-2-^ acid 
(301 mg, 0.69 mmol) in DMF (5 mL) at -20 °C under argon. The mixture was stirred for 20 
min at -5 °C A solution of 5-(guanidino-o, co'-bis(terr-Butoxycarbonyl)-2-hydroxy- 
pentanoic acid methyl ester (270 mg, 0.69 mmol) in DMF (1 mL) was added and the 
mixture was stirred for 180 min at room temperature. Ethyl acetate was added and the 
mixture was washed with 1 M HC1, dried and concentrated under reduced pressure. The 
crude product was purified using chromathography 

(toluene/ethyl acetate, 1:1 -» 0:1) to give 2-{[l-(2-benzyIoxycarbonylamino-3-phenyl- 
propionylan^no)-2-methyl-propyl]-hydroxy-phosphinoyloxy}-5-[guanidino<o, co'-bis(rm- 
butoxycarbonyl)]-pentanoic acid methyl ester (0.27 g, 48 %). 

(d) 2-(ri-(2-Ben2vloxvcar bonvlamino-3-phenvl-propionvlamino)-2-methvl-propvn- 
hydrox v-phosphinovlo xv ) -5-f fruanidino-co. co'-bisf /grf-Butoxvcarbonvni-pentanoic acid 
A solution of LiOH (42 mg, 1.0 mmol) in water (1.0 mL) was added to a solution of 2-{[l- 
20 (2-benzyloxycarbonylamino-3-phenyl-propiony Iamino)-2-methyI-propyl]-hydroxy- 

phosphinoyloxy}-5-[guanidino-<o, a)'-bis(rerr-butoxycarbonyl)]-pentanoic acid methyl ester 
(160 mg, 0.2 mmol) in acetonitrile (1.0 mL) and the mixture was stirred for 15 min. Ethyl 
acetate was added and the mixture was washed with 1 M HC1 and brine, dried and 
concentrated to give crude 2-{ [l-(2-benzyloxycarbonylamino-3-phenyl-propionylamino)-2- 
25 methyl-propyl]-hydroxy-phosphinoyloxy}-5-[guanidino<o, G>'-bis(/*r/-butoxycarbonyI)]- 
pentanoic acid (160 mg, 100 %). 

fe) 2-(fl-r2-Benzvloxvc arbonvlamino-3-phenvl-propionvlamino)-2-methvl-propvl1- 
hvdroxv- phosphinovloxv ) -5-guanidino-pentanoic acid 
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™< 2 ^>-a^.oaso lu ,^ 

was pun fied u^ctao^p,,, (iPrOWconc £ 2 

compound as the TFA sail (30 mg, 21 %) 

■H^«00M Ife CD 3 OD ):S 0, ( M,. 98(n , (i H ) . 1.53-1.95 (m , 4 „, ,„,, 3 „ (m , IH) 

io MS(+)592(M+1). 
Examp le 5 

2 -HYdroxycarhamovl ♦^■Mm-j.y , u.^ ^ ■ , 

13 (a) Piperidin-4-yi. flo< , f ^ a „ jf , 

Pyridin-4-yj-aceric acid hydrochloride (20 0 e 1 15 m ™n 

^ iiuc ^u.u g, i 15 mmol) was added to water/25 % 

addiuon of rhodium on activated alumina m 4S ai n. ■ 
- , solid (19.7 g, 96 % ylel d). concent to ^ , while 

w-jjaannita^^ f _ 

olteT H " - ^ "~- ^ «— " iU " *•*«—. and the 

o^c layer dtscarfed. ^ layer „ M ^ 

solution and extracted win, ethyl acetate n*.„ • .. ™ 

etnyl acetate. The organic phase wase washed with brine, dried 
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and concentrated under reduced pressure to give 4-carboxymethyl-piperidine-l-carboxylic 
acid tert-butyl ester ( 1 6.7 g, 46 %). 

(c) 4-(2-Hvdroxv-ethvlVpiperidine-l-carboxvlic acidrg/t-butvl ester 
5 To a solution of 4-carboxymethyI-piperidine-l-carboxyIic acidterf-butyl ester (16.7 g, 69.0 

mmol) in THF (100 mL) was added diborane (151 mL, 1 .0 M solution in THF) over a 
period of 10 min at 0 °C Hydrogen gas was rapidly evolved and after gas evolution had 
ceased the reaction was stirred at room temperature for 1 h. The reaction mixture was again 
cooled to 0 °C, and 1 M aqueous HC1 was added drop wise to the reaction mixture with 
jo further evolution of hydrogen. Addition of HC1 was continued until the evolution of 

hydrogen had almost ceased. The mixture was then stirred for 10 min and made basic (pH 
13-14) by the addition of 1 M NaOH solution. The aqueous solution was extracted with 
ethyl acetate, the organic phase washed with brine, dried and concentrated under reduced 
pressure to yield 4-(2-hydroxy-ethyl)-piperidine-l-carboxylic acid/erf-butyl ester (15.2 g, 
is 97 %). 

(d) 4-(2»Oxo-ethvlVpiperidine-l-carboxvlic acid rm-butvl ester 

Periodinane (36.1 g, 85.2 mmol) was added to 4-(2-hydroxy-ethyl)-piperidine-l-carboxylic 
acid ferf-butyl ester (15.0 g, 65.5 mmol) in CH2C12 (230 mL) and stirred for 90 min. 
20 Diethyl ether (560 ml) was added and precipitates were removed by extraction with 10 % 
Na 2 S 2 03/saturated NaHC0 3 (1:1, 350 mL). The organic layer was washed with 0.5 M 
NaOH solution and brine. The organic phase was dried and concentrated under reduced 
pressure to yield 4-(2-Oxo-ethyl)-piperidine-l-carboxylic acidterf-butyl ester (8.50 g, 57 
- ■ %). 

' ; - 25 

(e) 4-r2-(2.2-DimethvM > 6-dioxo-fl31dioxan-5-vl)-ethvl1-piperidine-l-carboxvlic acid 
rerf-butvl ester. 

To a solution of meldrums acid (1.68 g, 1 1.66 mmol) and 4-(2-oxo-ethyl)-piperidine-l- 
carboxylic acid tert-butyl ester (2.21 g ( 9.72 mmol) in dichloromethane (40 mL) was added 
30 acetic acid (0.055 mL, 0.972 mmol) and piperidine (0.096 mL, 0.972 mmol). The mixture 
was heated at reflux for 3 h, and then allowed to attain room temperature. After being 
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; diluted with fcrrr-butyl methyl ether, the mixture was washed with NaHCQj (sat.) and brine. 

The organic phase was dried, filtered and concentrated. The residue was dissolved in a 
mixture of EtOH (40 mL) and acetic acid (20 mL). The solution was cooled to 0 °C, and 
NaBftt (0.554 g, 14.6 mmol) was added in portions after which the solution was allowed to 
5 stir for 30 min at rt and then acidified to pH 3 with 1 M HC1. The solution was extracted 
several times with die hlorome thane. The combined organic phases were dried, filtered, 
concentrated and filtered through a pad of silica gel (dichloromethane). The solvent was 
evaporated to give 4-[2-(2,2-Dimethyl-4,6-dioxo-[l,3]dioxan-5-yl)-ethyl]-piperidine-l- 
carboxylic acid ferf-butyl ester as a colorless oil (2.30 g, 65 %) which solidified on 
v •'■jo : standing. 

v ( 2-Hvdroxvcarbamovl-4-piperidin-4-vl-butvric acid. 

: " : ; A GC-autosample vial (2 mL) equipped with a septum cap and a small stirbar was charged 
with 4-[2-(2,2-Dimethyl-4,6-dioxo-[ 1 ,3]dioxan-5-yl)-ethyl]-piperidine-l-carboxylic acid 
• 5 . ''\s\ rerf-butyl ester ( 17.8 mg, 0.05 mmol) and flushed with nitrogen. N,0- 

Bis(trimethylsilyl)hydroxylamine (0.2 mL) was added via syringe and the resulting solution 
was stirred at rt over night. The mixture was concentrated under vacuum and the residue 
dissolved in dichloromethane/MeOH (4: 1) and applied onto a small plug of ion exchange 
resin (200 mg, isolute™, aminoresin), washed with dichloromethane /MeOH (4: 1) and then 
20 eluted with dichloromethane/MeOH/AcOH (3:1:1). The eluate was concentrated, the 
residue dissolved in dichloromethane/TFA (1:1, 2 mL) and stirred for Ih at room 
temperature. Evaporation of the solvent gave the title compound as the TFA salt (16 mg, 93 
%) as a colorless oil. 

'H NMR (600 MHz, CD 3 OD) 8 1.21-1.40 (m, 4H), 1.53-1.62 (m, IH), 1.80-1.99 (m, 4H), 
: -v : « 2.90-2.98 (m, 2H), 3.06 (t, 1H), 3.32-3.39 (m, 2H). 
: 'J ' : ; M (+) 231 (M+i). 

/ ; ":YK : 7.. Example 6 

/^-hvdroxv-2-piperidin-3-vlmethvl-malonamic acid 

■ 30 



(a^ 3-Hvdroxvmethvl-piperidine-l-carboxvlic acidte rr-butvl ester 
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3-Hydroxymethyl-piperidine (20.0 g, 0.17 mmol) in acetonitrile was treated with di-tert- 
l; Y but yl dicarbonate (37.9 g, 0.17 mol) and DMAP (2.13 g, 1.74 mmol). The reaction mixture 
was stirred at ambient temperature for 5 h and then concentrated under reduced pressure. 
The crude product was purified by flash chromatography (hexane/EtOAc, 70:30) to give 3- 
5 hydf oxymethyl-piperidine- 1 -carboxylic acid terr-butyl ester ( 1 6.0 g, 44 %). 

(b) 3-Foimvl-piperidine-l -carboxylic acid tert-butvl ester 
; Periodinane (18.2 g, 42.9 mmol) was added to 3-hydroxymethyl-piperidine-l -carboxylic 
acid tert-butyl ester (7.10 g, 33.0 mmol) in CH 2 C1 2 (230 mL) and stirred for 90 min. 
id Diethyl ether (230 mL) was added and precipitates were removed by extraction with 10 % 
Na 2 S 2 03/saturated NaHC0 3 (1:1, 230 mL). The organic layer was washed with 0.5 M 



The title compound was prepared from 3-formyl-piperidine-l -carboxylic acid tert-butyl 
ester by the method described in Example 5. Yield: (50 %). 

*H NMR (600 MHz, CD3OD) 5 1.18-1.30 (m, 1H), 1.61-1.99 (m, 6H), 2.64 (t, 1H), 2.86 (t, 
1H), 3.20-3.38 (m, 3H). 
20 M (+) 217 (M+l). 

Example 7 

2-f6-Amino-pvridin-3-vlmethvDW-hvdroxv-malonamic acid . 

The title compound was prepared from (5-Formyl-pyridin-2-yl)-carbamic acidterr-butyl 
25 ester by the method described in Example 5. Yield: (23 %). 

JH NMR (600 MHz, CD 3 OD) d 2.99-3.10 (m, 2H), 3.36-4.01 (m, 1H), 6.94 (d, 1H), 7.64 




NaOH solution and brine. The organic phase was dried and concentrated under reduced 
pressure to yield 3-Formyl-piperidine-l -carboxylic acid tert-butyl ester (6.50 g, 93 %). 



is ; (c) jV-Hvdroxv-2-piperidin-3-vlmethvl-malonamic acid 




[(s, 1H), 7.82 (d, 1H). 
M (+)226 (M+l). 



':, : 4.. ! ; . so Example 8 



2nf 2- Amino-pvridin-4-vlmethvl WV-hydroxv-malonamic acid. 
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(a) f4-Formvl-nvridin-?.Y>> -^ a rt >amic aciri ^.h,,^ „ Trr 

(^Hy^xymethyl-pyridin^arbamic acid ^-butyl ester (,.91 g, 8.51 mmC) was 
chssolved in dry DMSO (10 mL) and the reaction flask immersed in a waterbath at 15 °C 

? - famine (1.72 g, ,7.0 mmol) was added followed by sulfur trioxide pyridine complex 
(2.41 g, 15.1 mmol). The reaction mixture was stirred for 2 h and poured onto crushed ice 
and the product extracted with CHC1, The organic extract was washed with water dried 

; concentrated under reduced pressun. The crude product was purified by' flash 

chromatography (hexane/ EtOAc, 80:20) to give (4-Formy,-pyridin-2-yl)-carbamic acid 
io rm-butyl ester (1.57 g, 83 %). 

(b) 2-(2-Amino-pyridin^.yl m ethvnW-hvdmv Y . ma i^^^ ^ 

The tide compound was prepared from (^FormyNpyndm^-ylKarbamic acid^.butyl 
ester by the method described in Example 5. Yield: (48 %) 
- J H NMR (600 MHz, CD 3 OD) 5 3.10 (dd, 1H), 3.19 (dd, 1H), 3.47 (dd, 1H), 6.77 ( d 1H) 
; 7.82 (s, 1H), 7.71 (d. 1H). 
M (+) 226 (M+l). 

; Example 9 

20 *" f2 - a -' gr '- Bmo »Yc^^ 

; To of 4- [2 -( 2 ,2-^^ 

carboxylic acid rm-buty, ester (,7.8 mg, 0.05 mmo,) in acetic acid (1 mL) was added 6 M 
, HC1 (2 mL). The solution was stirred at rt over night and then concentrated to yield the title 

compound as the hydrochloric acid salt (15 mg, 100 %) 
* 'H NMR (600 MHz, CD 3 OD) 8 ,.30-1.40 (m. 4H), 1.57-1.64 (m, 1H). 1.83-1.90 (m, 1H) 
190-1.98 (m. 1H), 3.31-3.39 (m, 2H). 
M(+)216(M+1). 

, Example 10 
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The title compound was prepared from 3-(2,2-DimethyM,6-dioxo-[i,3]dioxan-5- 
ylmethyl)-piperidine- 1 -carboxylic acid tert-buty 1 ester by the method described in Example 
9. Yield: (100%). 

•hNMR (600 MHz, CD 3 OD) 5 1.20-1.30 (m, 1H), 1.63-1.76 (m, 1H), 1.78-1.97 (m, 5H), 
5 2.65 (t, 1H), 2.83-2.92 (m, 1H), 3.29-3.38 (m, 2H), 3.42-3.48 (m, 1H). 
M (+) 202 (M+l). 



Example 1 1 

2-f2-( 1 -fe/t-Butoxvcarbonvl-piperidin-4-vl)-methvl1-malonic acid 




(a> Piperidine-1.4-dicarboxvlic acid mono-terr-butvl ester 

Piperidine-4-carboxyIic acid (24.5 g, 0. 19 mmol) in THF/water (1:1,417 mL) was treated 
with di-tert-butyi dicarbonate (41.49 g, 0.19 mol) and sodium bicarbonate (16.0 g, 0.19 
mol). The reaction mixture was stirred at ambient temperature for 16 h. The THF was then 
15 removed under reduced pressure and the aqueous phase washed with dichloromethane. The 
aqueous layer was then acidified to pH 1-2 with 1 M HCI solution and extracted with ethyl 
acetate. The organic phase was washed with brine and dried to give piperidine-1,4- 
dicarboxylic acid mono-rerr-butyl ester (35.9 g f 83 %). 

20 (V) 4-Hvdroxvmethvl-piperidine-l-carboxvlic acidterf-butvl ester 

; To a solution of piperidine-l,4-dicarboxylic acid mono-terf-butyl ester (19.3 g, 84.0 mmol) 
in THF (100 mL) was added diborane (185 mL, 1.0 M solution in THF) over a period of 10 
rnin at 0 °C. Hydrogen gas was rapidly evolved and after gas evolution had ceased the 
reaction was stirred at room temperature for 1 h. The reaction mixture was again cooled to 

25 0 °C, and 1 M aqueous HCI was added drop wise to the reaction mixture with further 

evolution of hydrogen. Addition of HCI was continued until the evolution of hydrogen had 
almost ceased. The mixture was then stirred for 10 min and made basic (pH 13-14) by the 
addition of 1 M NaOH solution. The aqueous solution was extracted with ethyl acetate, the 
organic phase washed with brine, dried and concentrated under reduced pressure to yield 

30 4-Hydroxymethyl-piperidine-l -carboxylic acidferf-butyl ester (18. 12 g, 100 %). 
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(c) 4-Formvl-niperiHin^. i-carfaoxY lir acid terr-hnty ! ntrr 

Periodinane(26.9g, 63.5 mmol) was added to 4-Hydroxymethyl-piperidine-l-carboxylic 
acid ferf-butyl ester (10.5 g, 48.8 mmol) in CH 2 C1 2 (200 mL) and stirred for 90 min. 
5 Diethyl ether (560 mL) was added and precipitates were removed by extraction with 10 % 
Na 2 S 2 Oysaturated NaHCQ, (1:1, 300 mL). The organic layer was washed with 0.5 M 
NaOH solution and brine. The organic phase was dried and concentrated under reduced 
J , pressure - Purification using flash chromatography (hexane/EtOAc, 8:2) gave 4-Formyl- 
piperidine-l-carboxylic acid ferr-butyl ester (8.5 g, 81%). 
10 . 

(d) 2-r2-(l-rgrf-Butoxvrarhonvl-niperirf,n -4-vn. m eth Y 1Vmalonic acid. 
The tide compound was prepared from 4-Formyl-piperidine-l-carboxylic acidterr-butyl 
ester by the method described in Example 5 and 9. Yield: (100 %). 
'H NMR (600 MHz, CD 3 OD) 5 1.38-1.48 (m,2H), 1.61-1.75 (m, 1H), 1.82-1.90 (m, 2H), 
is 1.92-2.02 (m, 2H), 2.90-3.01 (m, 2H), 3.35-3.42 (m, 2H), 3.42-3.48 (m, 1H). 
.. M (+) 202 (M+l). 

Example 12 

2-(6-rgrf-ButoxYcarbonvlamino-Dvridin-^- Y l m ethvn-m a 1on.r arirf 

20 The title compound was prepared from [5-(2,2-Dimethyl-4,6-dioxo-[UJdioxan-5- 

^: C r y^^^Py^'^yn<^>m^ acidrm-butyl ester by the method described in Example 
ylf.V ?i Yield: (100 %). 

• *H NMR (600 MHz, CD3OD) S 3.08 (d, 2H), 3.66 (t, 1H), 6.98 (d, 1H), 7.73 (s, 1H), 7.92 

(d, 1H). 
25 M(+)211 (M+l). 

Example 13 

. 2.(2-ferT-Butoxvcarbonvlamino-py riHin -4-yi tTlethYlVma j onjc acid 
The tide compound was prepared from [4-(2,2-Dimethyl-4,6-dioxo-[UJdioxan-5- 
30 ylmethyl)-pyridin-2-yI]-carbamic acid/m-butyl ester by the method described in Example 
9: Yield: (100 %). 
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>H NMR (600 MHz, CD 3 OD) 5 3. 10 (d. 2H), 3.79 (t, 1H), 6.84 (d, 1H), 7.92 (s, 1H), 7.77 
(d, 1H). 

M(+)211 (M+l). 
Exam ple 14 

9-(2-Amino-pvridin-4-V ^^Y'>-succinic acid 

, fg> 7 . f7 ,. tert .But n. vr n rhn»vl a min o - r YHHin-4-vlmethvlene>-succinic arid 4-henzyl ester 1- 
fgrf-hutvl ester 

Butyllithium (1.6 M in hexane, 14.8 ml. 23.7 mmol) was added dropwise to a solution of 2- 
(diethoxy-phosphoryl)-succinic acid 4-benzyl ester l^rf-butyl ester (9.50 g, 23.7 mmol m 
THF (75 mL) at 0 °C under nitrogen. After stirring at 0 »C for 1 h, the solution was 
transferred to a solution of (4-Formyl-pyridin-2-yl)-carbamic acid/m-butyl ester (3. 70 g, 
16.6 mmol) in THF (75 mL). The resulting reaction mixture was stirred at 0°C for 1 h 
before being allowed to warm to 25 °C, and the mixture was stirred overnight. Water (400 
mL) was added and the product extracted with CH 2 C1 2 (3x50 mL). The combined organic 
layers were dried and concentrated. Flash chromatography (hexane/EtOAc, 4:1) gave 2-(2- 
rerr-Butoxycarbonylamino-pyridin^-ylmemylene)-succinic acid 4-benzyl ester Werr-butyl 

ester 4.30 g (55%). 

. ^ ,. f 0.^ r ,.Ruto^^rhnnvl a mino- f v"^^- Y^ rthvn "" rrinir H" 1 *** 1 eStef 
2K2-rerr-Butoxycarbontf acid ^ 

butyl ester (2.81 g, 7.60 mmol) and Pd/C (10 %, 400 mg) were suspended in EtOH and 
hydrogenated at 41 atm. and 28 "C for 3 days. The catalyst was removed from the reaction 
mixture by filtration. The catalyst was washed with EtOH (96 %). 1 M K2CO3 (30 mL) was 
added to the filtrate followed by addition of water (50 mL). After 2 days the reaction 
mixture was evaporated to ca 80 mL, then brine (10 mL) was added and the reaction 
mixture extracted with ether. The aqueous phase was acidified to P H=3 and extracted wuh 
chloroform. Methanol (25 mL) was added and the reaction mixture was dried (NfcSO* + 

; CaS0 4 ) and filtered to give 2^2-,^^^ 
acid 1-ferf-butyl ester ( 1 .90 g. 83 %). 
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(O 2-f2-Amino- PY rirf;»-zL y lmethYl> . gl , r ^ lw;/ . ^ 

To a solution of 2-(2-,^butoxyca^^ ^ ^ 

butyl ester (164 mg. 0.43 mmol) in methylene chloride (1.5 mL) was added TFA (1 5 mL) 
The reaction mixture was stirred for 2.5 h and then concentrated under reduced pressure 
The residue was lyophilized to give the title compound as the TFA salt (126mg 87 %) 
'H NMR (500 MHz, D.O): o 2.58-2.80 (m, 2H), 2.88-3.07 (m, 2H), 3.13-3.26 (m, IH), 
6.79-6.84 (dd, IH), 6.84-6.88 (s, IH), 7.69-7.75 (d, IH). 
MS (+) 225 (M+l). 

5 Example 15 
i • ; ^s-2-(4-Arnino-cvrlnlv.r Y i m e thv n. slirn ;„ lV 

; f8) 4 -^-f^rr-Butoxycarhonvnr.minol-nvrl»h < .v a » 0 c arhoxvl ,y M 
.5 To a solution of c^-4-aminocyclohexane carboxylic acid (9.90 g, 69.0 mmol) in water (120 
mL) and dioxane (120 mL) was added KOH (3.73 g, 56 mmol) followed by di-rm-butyi 
chcarbonate (15.3 g, 70.0 mmol). The reaction mixture was stirred at room temperature 
overnight. Water was added and the product was extracted with CHC1, The combined 
4 ; organic extracts were washed with water, dried and concentrated under reduced pressure to 
*> ; g,ve 4-[AH/e/r-butoxycarbonyl)amino]-cyclohexane carboxylic acid (14.1 g, 84 %). 

W- ^ ^fMethoxy-methYl-carhamovlWvcloh < .vvi V ar K^ ic acid/grt _ hlltvl 
. ^ • ^ .?^' ut * on ^^"^"(^"butoxycarbony^aminol-cyclohexane carboxylic acid (11 95 g 490 
V .mmol), O^-dimethylhydroxylamine (4.88 g, 50.0 mmol), DCC (9.60 g, 50 mmoli and 
• 25 , triethylamine (5 06 8 ' 50 0 in DMF (150 mL) was stirred at room temperature 

; . ; pyermght. Water (500 mL) was added and the mixture was extracted with CHC1 3 The 
organic phase was washed with water, dried and concentrated under reduced pressure 
Punfrcation by flash chromatography (hexane/EtOAc 1:1) gave t4-(methoxy-methyl- 
carbamoyD-cyclohexylJ-carbamic acid/m-butyl ester (8.50 g, 61 %). 

10 

(C) (4-Formvl-CVCloheyyl) ^ a rfa am i c kM^j.,^ m ^ rf 
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: ; I4-(Methoxy-methyl-carbamoyl)-cyclohexyl]K:arbamic acid tert-butyl ester (7.50 g, 26.2 
: J V . mmol) in dry ether (150 ml) was reduced with an excess LiAIR, The reaction mixture was 
[■0 ; - quenched by careful addition of water and extracted with CHCI3. The mixture was dried 
; / and concentrated under reduced pressure to give (4-formyl-cyclohexyI)-carbamic acid ten- 
's, butyl ester (6.30 g. 93 %). 

(d) trans-f4-(Benzyliminc-niethvlWvclnh^Y l1-carbami c arid tert-butvl ester 
• A mixture of (4-Formyl-cyclohexyl)-carbamic acid tert-butyl ester (3.80 g, 16.7 mmol), 
benzylamine (1.82 g, 16.7 mmol), acetic acid (0.01 g, 16.7 mmol) and anhydrous 
I , !° : T 3 ^ 11111 Sulfate (4 01 *• 33 3 mmol) in methylene chloride (20 mL) was stirred for 5 

Y ■ ^ WaS filtered thrOUgh Celite and concentrated under reduced pressure to 
• - ■ give trans-[4-(benzyliinino-memyl)K:yclohexyl]K:arbaim acid tert-butyl ester (5.10 g, 97 

■ ; ^ 88 a ^7:3 trans:cis mixture. 

V:'. ! -f : V (<?) ^"^-^""v'^'^^vn- ^arbamic arid tg/t-butvl ester 

A solution of trans-[4-(benzyliniino-memyl)-cyclohexyl]K:arbaimc acid tert-butyl ester 
L i f 2 " 50 g ' 8 00 mm ° 1) 311(1 ° xaIic "** <°-80 g) in water/THF (50 mL, 1:1) was stirred for 10 
\ ; ; h at room temperature. The reaction mixture was concentrated under reduced pressure and 
methylene chloride (50 mL) was added to the residue. The organic phase was dried and 
20 ; concentrated under reduced pressure to give trans-(4-Formyl-cyclohexyl>carbamic acid 
tert-butyl ester (1.3 g, 80 %). 

V (0 2 -^ 4 - rg ^- Butox Vcarbonvlaimno- C vrlnh e xvl m ethvIeneV SU ccinic acid 4-henry l *ster 
'> . 1 -tert-buty l ester 

: ... j futylUthium (1.6 M in hexane, 5.0 ml, 8.00 mmol) was added dropwise to a solution of 2- 
; P iethox y-P hos P hoi yl)-succinic acid 4-benzyl ester 1-tert-butyl ester (3.21 g, 8.00 mmol) in 
; , THF (25 mL) at 0 °C under nitrogen. After stirring at 0 °C for 1 h, the solution was 
; Inferred to a solution of trans-(4-Fonnyl-cycIohexyI)-carbamic acid tert-butyl ester (1.30 
v ^ 72 mm ° l) in THF (1 ° resulti ng mixture was stirred at 0 °C for 1 h and at 

30: room temperature overnight. Water was added and the product extracted with CH 2 C1 2 . The 

U °- ganiC Ph3Se W3S <bM 3nd concentrat cd under reduced pressure. Flash chromatography 
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(hexane/EtOAc, 80:20) gave trans-2-(4-te/t-Butoxycarbonylamino-cyclohexyImethylene)- 
succinic acid 4-benzyl ester 1-terr-butyl ester (1.10 g) 

(g) trans-2-(4-fg^-Butoxvcarbonvlaminn- c vclohexvlmethvn-succinic acid 1 -terf-hnt Y l 
A solution of trans-2-(4-ter/-Butoxycarbonylamino-cyclohexylmethylene)-succinic acid 4- 
benzyl ester 1-terf-butyl ester (243 mg. 0.51 mmol) and palladium (5 % on charcoal) in 
ethanol (15 mL) was hydrogenated at 4 bar for 3 h. The catalyst was removed from the 
reaction mixture by filtration. The catalyst was washed with ethanol and the solution was 
concentrated under reduced pressure to give crude trans-2-(4^rf-Butoxycarbonylamino- 
cycIohexylmethyl)-succinic acid l*m-butyl ester (217 mg, >100 %). 

00 trans-2-(4-Amino-cvcI ohexvlmethvn-succinic ariH 

To a solution of trans-2-(4-rm-Butoxycarbonylamino-cyclohexylmethyl)-succinic acid 1- 
tert-butyl ester (200 mg, 0.52 mmol) in methylene chloride (1.32 g, 15.6 mmol) was added 
triethylsilane (150 mg, 1.30 mmol) followed by TFA (770 mg, 6.75 mmol). The reaction 
mixture was stirred for 2.5 h and then concentrated under reduced pressure. Purification by 
HPLC (0-80 % acetonitrile, 0.1 % TFA in water) gave the tide compound as the TFA salt 
(60 mg, 34 %) 

'H NMR (500 MHz, D a O): 5 0.99-1.1 1 (m, 2H), 1.30-1.46 (m, 4H), 1.54-1.62 (m, 1H), 

1- 79-1.86 (m, 1H), 1.89-1.96 (m, 1H), 1.99-2.06 (m, 2H), 2.58-2.71 (m, 2H), 2.85-2.95 (m. 
1H), 3.08-3.17 (m, 1H). 

MS (+) 230 (M+l). 

Example 16 

2- (6-Amino-pvridin-3-vlmethvnW-h P n y v i.^-hvdroxv-succinainic acid 

(a) ^-Benzvl-Ar-benzvloxv-2-f6-tert-hutn« v carbonvl a mino- P vridin-3-vlmethvn- S uccinaini c 
acid terf-butvl ester 

To a solution of 2-(2-rm-butoxycarbonylamino-pyridin-4-yImethyl)-succinic acid l-tert- 
butyl ester (0.67 g, 1.76 mmol) in CH 2 C1 2 (25 mL) was added Af-benzyl-W-benzyloxy 
amine (0.42 g, 1.94 mmol), DCC (0.40 g, 1.94 mmol) and DMAP (0.02 g, 0. 17 mmol) and 
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10 



- a wm i*ht Water was added and the mixture was extracted with 
— ; v tiir*» was stirred overnignt. waicr woa auuv 

«r^p* was an., - «- -a the residue P^ted by flash 
CH 2 C1 2 . The organ P w .Ber*yl-iV-ber^loxy.2-(6-r e rr- 
chromatography (hexane/EtOAc. 4:1) to give > 
^^.^^^ ester 0" * 50 *>' 

Toasoiudonc^-Ben^-benzy^^ 

L added TFA (4 * a. 0-C. The reactic* mixture was stirred for 4 hs and men 
Wentrated under re W 

; be^yl-N-r^loxy-succinanuc acid as the TFA salt (0.9 g, 100 *). 

■-,17 mmol) ana palladium (0.5g, 5 % on charcoal) in methanol (100 mL) was 

2JL pressure. The residue was punfted by flash chromatography (CHCWMeOH^O, 
10:5:l)togivetlieatlecompound(123mg.22%). 

, (m,6H), 7.53 (d. 1H), 7.65 (s, 1H). 
MS (+) 330 (M+l). 
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CLAIMS 

A . A compound of formula I 



10 



20 



Rs— Het-R, 

Y^R 3 
R 4 



(D 



or a phannaceutically acceptable sal, ^ ^ cyano , NO , 

R, represents H, OH, halogen, C,-C 6 alkyl. Q-C6 alkylary!, 

SH och N(Rs)2 or CO-Ci-C6 alkyl, 

R 2 represents H, OH, halogen, or Ci-C 6 alkyl. 

or any carboxylic acid isostere, 

P « or a ^-N"" 8 -group, or a 
R4 represents fV ' 6 

nu OH 



R5 Kprese „ B H. OH. C-Ce «** <** cy- no,. 

SH och N(Rs)2 or CO-Ci-C 6 alkyl. 

R* represents H, or C r C 6 alkyl. Q-Q, alkylaryl. or aryl 

^representsadipepUdoranarninoacidresidue.h^^ 

R 8 represents H, Q-Q, alkyl. or C,-C 6 alkylaryl, 

o «.nresents H or C1-C6 alkyl. C1-C6 alkylaryl, or aryl 

R 9 represents H, or M 6 i ,wi r alkylaryl, Q-Cealkoxy, cyano, 

R l0 represents H, OH, halogen, C,-C 6 alkyl. Q-C 6 alkylary , 1 -6 
NOa.SHochNCRshorCO-C^alkyl, 

XrepresentsO,S,CH 2 ,CH 2 CH 2 ,CH 2 CH 2 CH 2 ,^CH(Z) 0 rN^ 
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Y represents O, CH 2 . or CH(Z). or a single bond, 
7^nn.«ntsCi-C6alkyl,orCi-C 6 alkylaryl,and 

Z represents C.^s * Qr ^ group _ g 

Hetrepresentsa4-,5-,or6membe 6 . member ed aromatic or 

at least one nitrogen, oxygen or sulphur atom, a 4-, 5-, or 6 memo 
alifatic carbocyclic group or a single bond. 

A coinpound » — « • « *— — * accede sal. .hereof. 

wherein 

R t represents H, or NH2, 

R2 represents H, 

R3 represents COOR$» 



R4 represents a J^f ° -g">up, 
OH 

R5 represents H, or NH2, 

represents H, or Ci-C 6 alkyl, 
R 8 represents H, C,-C 6 alkyl. or Ci-Ce alkylaryl, 

R l0 represents H, or NH2, 

X represents CH 2 . CH 2 CH 2 , or CH 2 CH 2 CH 2 . 

Y represents a single bond, and 
Het represents pyridyl or piperidinyl. 

wherein 

Rl represents NH 2 , or a guanidino group, 
R 2 represents H, 
R3 respesents COOR6* 



R4 represents a /P^R 7 -gr°up 



OH 



R 5 represents NH 2 , or a guanidino group, 
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Rg represents H, or Ci-Qalkyl, 

R 7 represents a dipeptid or an aminoacid residue, both optionally N-protected, 

R 10 represents NH 2 , or a guanidino group, 

X represents CH 2 . CH 2 CH 2 , or CH 2 CH 2 CH 2 . 

y represents O, and 

Het represents a single bond. 

^^ndaccording^cWml.or.ph^uac^^P^c-l.*^ 

wherein 

Ri represents H, or NH2, 

R2 represents H, 

R3 represents COOR6* 

R4 represents a Ji!L 0 'K* '& ou V 

R 5 represents H, or NH2, 

R6 represents H t or C1-C6 alkyl, 

< R 9 represents H, or Q-Ce alkyl, 
v Rio represents H, or NH2* 

X represents CH2, or CH2CH2, 
^ Y represents CH 2 , or a single bond, and 
Het represents pyridyl or piperidinyl. 

5. A process for *. prepay of a compound . -» of claims ^4, 

R, R5 .R < .R,. R ,0.X.Y,Za n dHe t a re asa e r. n ea^veand BaB H. R 3.sCOOR 4 

and R4 is a /^-group, comprising the following step, 



OH 

reacting a compound of formula VI 
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VI 



R 6 



, • i a ;m 1 with a compound of 
„ xYandHetarcasdefmedxncla.ml.w 

the formula K 



itable reagent, such as BTSP 



or H^S,underSta*lari 

, to any of claims 1-4. wherem 
h natation of a compound accordmg to any 
6 . A process for the preparau ^ defincd above, Y is O 



6h 



reacting 



acoi 



mpound of formula Xn 



RrHet-R, 



with a com] 

20 



ipoU nd of the formula XXin 
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DCODMAP.^ 30 ^ 

rf-n. to any of claims 1-4, wherein 

aw********* 10 '*' ' 

9 .group, comprising the step, 



^10 

le 
X 



XV 



*6 



• ^nueous base or aqueous acid. 
( nr sample by using aqueous o*» 
.nder standard condiuons, for examp f t ^ whe rein 

JLr^-group, comprising the step; 
COORfr andR4»a qh 

reacung a compound of formula XV 

20 
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4 



XV 



- « with a compound of 

the general fonnula XVI 



XVI 
HR 8 NOH 



carrier. 

* - « i to 4 in therapy- 

such treatment an effectives 

rophylaxis of conditions 
„tinn for use in the treatment or pro defined in 

.,tiral formulation i°» ^ ^,„ricin« a compounu » 

\% A pharmaceutical iw» ^„tirtase U. compn ° fluent 

any of claims i-** 1 " 



4 
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r . afl * andpharmaceutically 



R 5 — Hct-Ri 



